Effects of sodium fluoride on the actin cytoskeleton of murine ameloblasts.
Fluoride is associated with a decrease in the incidence of dental caries, but excess fluoride can lead to enamel fluorosis, a defect that occurs during tooth enamel formation. In fibroblasts, the Arhgap gene encodes a RhoGAP, which regulates the small G protein designated RhoA. Fluoride treatment of fibroblasts inactivates RhoGAP, thereby activating RhoA, which leads to elevation of filamentous actin (F-actin). Since RhoA is a molecular switch, our hypothesis is that in ameloblasts, fluoride may alter the cytoskeleton through interference with the Rho signaling pathway. Our objective was to measure the effects of sodium fluoride on F-actin using tooth organ culture and confocal microscopy. The results indicated that cellular responses to fluoride include elevation of F-actin in ameloblasts. It was concluded from immunohistochemistry, RT-PCR and confocal approaches that the components of the Rho pathway are present in ameloblasts, and that the response to fluoride involves the Rho/ROCK pathway.